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I 
摘要 
随着世界经济的快速发展，经济活动中化石燃料的大量使用造成了高碳排放，
由此可能引起全球气候变化。继联合国发展大会以来，可持续发展战略理念已被
国际社会广泛接受，促进经济转型、发展循环经济，已成为中国应对气候变化，
实现可持续发展的必要手段。开展不同层面的循环经济研究，特别是区域经济系
统的研究，对于推进中国循环经济发展有着十分重要的理论和现实指导意义。 
本文通过文献综述，将物质流分析（Material Flow Analysis，MFA）方法与
循环经济理论结合运用至循环经济研究中，并在现阶段国内外研究成果的基础上，
尝试建立了基于 MFA 的区域循环经济评价与预测模型。以福建省经济系统为实
证研究对象，进行福建省经济系统物质流核算，构建了福建省循环经济评价指标
体系，研究福建省区域经济系统循环经济的现状、发展趋势及其综合指数，进一
步研究分析福建省基于 MFA 的能源结构、二氧化碳排放及贸易顺差下的二氧化
碳排放对循环经济的影响和关系，并根据研究结果，提出基于福建省的区域循环
经济政策建议。 
研究结果分析显示，福建省 2004年至 2013年间循环经济现状发展水平一般，
但随着福建省循环经济规划的有效实施，循环经济发展水平持续稳步上升，2013
年综合指数达 0.4445，接近中值水平；研究预测 2015 年即“十二·五”末期，
循环经济综合指数约 0.4986，2020 年即“十三·五”末期，综合指数约为 0.6330，
福建省将步入中等循环型经济发展。从调整能源结构、二氧化碳减排及贸易顺差
下的二氧化碳排放等方面分析研究节能减排、降低贸易顺差二氧化碳排放量比例
对提高区域循环经济发展水平的影响与作用。预测结果显示 2020 年福建省能源
结构中非化石能源占一次能源比例为 22%；当 GDP 增长率为 10%时，碳排放强
度约为 0.5048 吨/万元，相较于 2005 年降低约 40%，基本可实现中国在哥本哈
根会议中的承诺。研究结果还显示非化石能源占一次能源比例越大，碳排放量越
低，碳排放强度相对下降，循环经济发展水平将提高；贸易顺差值越大，其二氧
化碳排放量越大，降低贸易顺差下的二氧化碳排放比例，有利于提高区域循环经
济发展水平；同时，从 MFA 的角度分析，大力推动循环经济发展，有利于调整
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能源结构，减少化石能源的耗竭，从而减少碳排放，在发展经济的同时降低碳排
放强度，有利于调整产业结构，降低贸易顺差下的二氧化碳排放量，在发展经济
的前提下，降低区域减排压力。 
 
关键词：循环经济；物质流分析；指标体系；节能减排；贸易顺差  
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Abstract 
With the rapid development of global economy, fossil fuels has been used and 
caused high carbon emissions in the economic activity, which causing global climate 
change. Since the United Nations Conference on Environment and Development, 
sustainable development strategy has been widely accepted in the international society, 
the useful essential means to realize sustainable development and response to global 
climate change in China is promoting to transform economic form and developing 
circular economy. Therefore, research on the circular economy development of 
different level, especially of the regional economy system, has a very important 
theoretical and practical significance to promote the development of Chinese circular 
economy. 
In this dissertation, through out literature reviews, the concepts and research 
methods of the material flow analysis and the circular economy theory were applied 
to the circular economy development research. On the basis of the research results of 
literature reviews domestic and overseas at present stage, a evaluation and forecast 
method for regional circular economy development based on material flow analysis 
has been try to be established. And then applied to the empirical study with the Fujian 
economic system, accounting the Fujian economic system's material flow, and 
building an index system of circular economy development in Fujian economic 
system, than analyzes the present development level and trend of Fujian regional 
economic system composite index. Finally research and analysis on the role of energy 
structure, carbon emissions based on the material flow analysis for circular economy, 
and propose policy recommendations for Fujian circular economy development. 
The results show that the present situation of Fujian province ten years from 
2004 to 2013 circular economy development level is general, but with the effective 
implementation of the circular economy planning in Fujian province, the circular 
economy development level will rise steadily, and the comprehensive index was 
0.4445 in 2013, which close to the median level, predicts 2015 at the end of the 
twelfth “five planning” circular economy index is about 0.4986, and 2020 the 
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comprehensive index is about 0.6330. Fujian province will into the secondary level of 
circular economy development. From the aspects of energy structure and carbon 
dioxide emissions to forecast their role in regional circular economy development 
level, the predicted results show that the central African fossil energy of primary 
energy ratio is 22% of Fujian province in 2020, When the GDP growth rate is 10%, 
the carbon intensity is about 0.5048 tons per ten thousand yuan and 40% lower in 
2005, China could realize its commitments in the Copenhagen conference. The results 
also showed that the greater the fossil energy of the primary energy ratio is , the lower 
the carbon emissions is and carbon intensity will decline, relatively, circular economy 
development level will increase. At the same time, from the material flow analysis 
–based shows that developing circular economy, to make for adjusting the energy 
structure, reducing the depletion of fossil energy, the carbon emissions, and the carbon 
intensity within develop economy. 
 
Keywords: Circular economy; Material flow analysis; Index system; Emissions 
reduction; Trade surplus 
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